Background Despite the chronic, progressive, and life-threatening nature of cystic
Despite attention to greater longevity, there are no guidelines or recommended timelines for sharing information about prognosis with patients with CF. Adults with CF report dissatisfaction with health care provider communication and general resources for coping with the stressors of living with chronic disease. In a survey of adults with CF, one-third reported lack of information on "ways to deal with the unpredictability of the future." 2 The authors recommended that providers be proactive, rather than reactive, with earlier initiation of conversations about self-management and future planning. This can be challenging for CF providers; other studies in CF suggest both patient/ parent and provider barriers to communication about serious or sensitive topics like advance care planning and sexual health, including knowing when to initiate conversations and lack of provider comfort and training in sensitive communication. [3] [4] [5] [6] [7] The pediatric palliative care community has emphasized the importance of open and direct communication with children at an appropriate developmental level. [8] [9] [10] [11] [12] Clear, supportive, intentional communication with children and their parents is essential to providing quality care in pediatrics, in every setting from primary care to intensive care to chronic illness management. 13 Children and their families want to be active participants in their health care and decisionmaking. Knowledge about one's condition may offer a sense of control. 14 The perception of clear and honest communication also affects one's perception of his or her health care.
There is little information in the literature about how children with CF learn about prognosis. In one older study, children with CF and their parents were surveyed about the natural history of CF. 15 Patients expressed a desire for more information about their futures and about coping with chronic disease. Adolescents indicated preferring to receive this information from their providers rather than their parents.
However, most recalled few opportunities to discuss the daily challenges of living with CF with their providers. Since this study, there have been significant improvements in the treatment of CF, leading to longer life expectancy; however, little research remains regarding this important topic.
Given the importance of communicating prognosis and the relative absence of guidance for providers, this study sought to describe when and how individuals with CF learn about prognosis and the related emotional impact. We also aimed to identify recommendations for improving communication about prognosis. A qualitative approach was used due to the benefits of this design when exploring new areas, with the goal of highlighting the experiences, feelings, and insight of participants. Key interview questions are included in Table 1 . We defined prognosis as learning about life expectancy and the progressive Qualitative content analysis was used in review of questions about feelings, attitudes, outlook, and goals. 16 The team coded 20% of transcripts in duplicate, with 91% inter-coder reliability. Discrepancies were resolved by group discussion. Interviews were stopped when thematic saturation was reached by consensus of the research team.
| MATERIALS AND METHODS

Semi
| RESULTS
We recruited 28 participants from two CF care centers, including 13 young adult patients with CF, eight parents of young adults with CF, and seven CF health care providers. Of the patient participants, 46%
were women and the mean age was 21 years (range 18-25 years). A spectrum of lung disease severity was represented, with mean percent FEV 1 63% (range: 28-102%). Seven of the eight parents interviewed were women. Providers included five physicians, one nurse, and one social worker, with a mean of 16 years of experience in CF care.
Interviews ranged from 15 to 75 min in length. Subject characteristics are shown in Table 2 .
| Learning about prognosis: When and how
As previously noted, we defined prognosis as both life expectancy 
| Emotional response to learning about prognosis
Patient participants commonly reported a sense that information was "sugarcoated" by whoever shared it with them, either physicians or parents. They also described sometimes feeling this way in general; for example, one participant noted, "I was essentially wrapped in a bubble. Table 3 .
| Effects on attitudes about CF treatments
Patients most often reported no impact on attitudes about CF treatments (62%), and 38% reported a positive impact; none reported a negative impact (eg, decreased adherence due to emotional distress). A majority of parents (88%) reported either no change or a positive change in attitudes. Six of the seven providers felt that learning about prognosis does change a patient's attitudes about their CF treatments, in some cases for the better and in some cases for the worse, depending on the individual patient.
| Effects on goals and life plans
Most patients (77%) did not feel that learning about prognosis affected their personal goals or life plans; those who did felt the impact was positive. One patient said, "I never really thought about it as something that was gonna shorten my life. I never really let that be something that's gonna limit me from my full capabilities." All but one parent felt that learning about prognosis had no impact or positive impact on their child's goals or life plans. All providers said they feel it is not uncommon for goals to shift after conversations about prognosis.
| Recommendations for improving communication about prognosis
Participants were asked who should be involved in communication about prognosis, when prognosis communication should happen, and how it should happen. Patients' responses varied, but 77% felt that the
TABLE 3 Emotions and attitudes related to learning about prognosis, and recommendations for improving communication
Topics and related themes Key quotes
Emotional response to learning about prognosis
• Learning about prognosis can be sad and overwhelming • "It was very disheartening news. It's hard to hear that things are only going to get worse." -Patient
Effects on attitudes about CF treatments
• While patients report no impact, or positive impact, on attitudes about CF treatment, providers feel impact on attitudes about CF treatments vary and can be negative
• "I remember that conversation very well. That was one of the first things that really started to make me think about what I was doing when it came to being non-compliant." -Patient
Effects on goals and life plans
• While patients and parents describe no impact, or positive impact, on goals and life plans, providers feel goals shift
• "I still set goals for myself just like everybody else. I don't let that (knowledge of prognosis) get in the way of anything." −Patient • "I think for some they may give up on goals that they've had . . . or shift their goals to something more doable." -Provider
Recommendations for improving communication about prognosis
• Earlier conversations would be beneficial • "I would believe the youngest that you can imagine. Not like two or three where they don't understand, but when they can process information would be the best time."-Parent When asked how best to share information about prognosis, nearly all patients said a face-to-face, individualized conversation is most appropriate. There was only one participant who felt this information should not be shared in person, and suggested giving patients access to online reading materials instead. However, 25% of patients specifically said it should not be received online. Parents and providers agreed that information about prognosis should be shared with patients face-to-face, but emphasized that some patients may prefer reading materials, online information, or something else entirely (iPad teaching tool or application), again emphasizing attention to individual needs.
When asked about barriers to talking about prognosis with patients, providers most often cited lack of time. Figure 2 outlines other barriers identified by providers, including providers' reluctance to discuss prognosis, the desire to instill hope, waiting for patients to ask about prognosis, seeing parents as gatekeepers to conversations, and lack of training and resources. Most routine patient contact occurs in outpatient clinics where time is often short; multidisciplinary CF care team visits tend to be lengthy and exhausting for patients, and finding additional time for conversations about prognosis can prove challenging. Providers also described their own reluctance to discuss the topic. One provider said, "(Sometimes)
we don't want to talk about it. And that happens. We're human. Just because we work with kids with CF doesn't mean we want to talk about it with them. It's as hard for us as it is for them so that becomes a barrier." Providers further expressed sometimes waiting for patients or parents to ask about prognosis, some due to their own reluctance and some feeling that patients should be the gatekeepers to this topic. Many providers stated they lack training and/or resources for communicating about prognosis. One provider said, 
| DISCUSSION
Currently, there are no guidelines or recommendations for when and how to share information about prognosis with children with CF. Our participants described a gradual awareness and understanding of their illness similar to previously developed cognitive models, [17] [18] [19] suggesting that the timing and approach to this communication must take into account a patient's social, emotional, and cognitive development. We found that patients and parents recommend an individualized timeline. Most patient and parent participants recommended conversations about both progression/ course and life expectancy earlier rather than later, certainly before high school. conditions has led to initiatives to develop resources specific to CF.
Our study will inform development of a prognosis communication guide for CF health care providers and additional resources for patients and parents. These efforts may help address some of the many barriers to communicating prognosis. As outcomes in CF continue to change, it will be important to continue to examine how best to communicate with individuals with CF and their caregivers about prognosis and other sensitive issues.
Limitations of our study include a small sample from two CF care programs and potential for selection bias based on interest in or concerns about the topic. Additionally, this interview study relied on recall of events, which can be altered with time, and may not be exact.
Recall of information in ranges rather than precise numbers in conjunction with our small sample precluded formal comparisons between or among participant groups. This qualitative study is exploratory in nature; future directions may include a larger surveybased study of this important topic. 
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